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(54) OPTICAL CHARACTERISTICS MEASURING INSTRUMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To collectively or selectively 
display image data and/or numerical data corresponding to 
measured data and a measuring result. 
SOLUTION: This optical characteristics measuring 
instrument 100 measures and displays e.g. the optical 
characteristics of an eye to be measured 60 being an object. 
A first illumination optical system 10 includes a first light 
source part 1 1 for illuminating the eye 60 with the luminous 
flux of a prescribed pattern. A first photodetective optical 
system 20 includes a first photodetective part 23 for 
photodetecting reflected light from the eye 60. A 
transmission/ reception light optical system 30 is used 
mainly for performing align adjustment and includes a second 
photodetection part 35 for photodetecting the reflected light 
from the eye 60. A common optical system 40 is arranged on 
the optical axis of the luminous flux emitted from the system 
10 and is included in the system 10, the system 20 and the 
system 34 in common. An arithmetic part calculates a 
photodetective signal from the part 23 and the part 35. A 
display part graphically displays the measured data and the measuring result. 
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30 lt*tf?*«"* h v>«2 2©*8«©g«* (x. 
Y) il, Wl»fc»2 3©«flt©ffitS£ 

(x. y) i-rsi. — mk. «T©^3tisni> 

i&ffiiRMW (X, Y) it, PID<. «T©$C5K 1 Ri>'$5t 

S:2©Ki^f!£ t )iz:'5 <> -Tftfe^. 

[0 0 3 5] 
[«1 1 



dW(X,Y) _Ax 
dX f 



[0036] 



* * [&2] 



[0 03 7 ] CCt. f : /v>l/h"*>«2 2£»ia3fe 50 §B2 3 i(D^gfr*-S 0 



11 



[0 0 38] 
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n i 



;«o j=o 



[0 03 9] Sfc, &5£3©Mi2£. A;^v>f2 2 X , , «. WTcD^;4Si>*^S;5-CS3n. JM*lft«: 
±<Dffi« (X. Y) -Cd^-r-SCitCctf). -feMl/-^ 10 W. 019. 20(C^3ni.„ 



f • ^ 

sin 


r 




\ 







n-2m>Q<Dt£ sin 
n-2m<0(Ot^ cos 



,/i-2m 



f<4 



[0 04 0] j^S 1 07, 1 0 9K^t) C 



[0 04 1 ] («^SB2 3 0tC**3ia-SKOiR^^ 

40 *. #];Ui. (CCttt. am) iLt 

»fWtT*»£. -tf*i4r«»(n=l. 2. 3. 4, 

H) ^r-en^ns 1 . S2. S3, S4, S5. S6i 

[0 042] 
[»7] 



(8) 
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53 = i ^VCao 2 + C 3I 2 + C 3i J + C 3 ,' 

54 = ^ C «" +<V + 2C » +c « +c « 

S5 = ^ >/<V +<V + C W 2 + C S3 2 + C* 2 + C M 2 



S2 = ^VC W 2 +2C 2I J + C 
S(3 + 5) = VS3 S +S6 2 
S(4 + 6) = VS4 2 +S6 2 



S(3 + 4 + 5 + 6) = VS3 2 +S4 2 +S5 2 

[0 04 3]<tft£. CC-C, Sltt, *.»H*£SB* 
U S3. S5, S <3+5) tt. 3^«JR^ift»3. 
[SJO<. S2. S4. S6, S (4 + 6) B. JSIJffJK 
g<h&*„ ttto. »?!?. S2%^ffS3Jy±<DJR^» 

ft&a&t*. , 

sin(nfl), cos(ne) ©n©fii&c<i:9#S3 
ft£ (•fe*;b-y^tc i j tt. ±2©liS3Sy?SS4 

KKCB. n = 0 (fold) -C*tiB. S£ffiiRMt& •) . n 
= 1 (fold) t*n«, nviRMiftO. IHD< , n = 
2 (fold) -C£>ftB. #&S<KiS£&»>. ?6tc, n = 3 
(fold) t?*tiB. *WKM£^n^ft#S5i*ftS„ $ 
fc. ttfMX2 (3-7«JRS6) B. 4^JRH+6^«RM ; & 
SttU I^G<. ^*t*fr«KM (^B^JRH) B, 3#iR 
^+5^fR^^tt-rS«. &*s, iRftKftO&ttl*. 

-r. #u.b. s^-cbs^+b^+t^^v^iirm. 

4^+ 6 2C+ 8 ^^MSKiXH^^ti^n^Bt-r -3 

«-r-2.iS^tCOt>"ClftBJ-r-5. 0 1 8B. V)\,~trm& 
Ci j KJ:£&i|m©it^Jf^6 OO£^T0-C*£„ 
S»RII©*31^6 OOi LTB, 0RB. 
fa, Mh-Ttmsm, rfrftAx <«*.«. XWj6»65 

B^itno) . sc/iaiCDRMscD^tc^n^n^a^ 

W3ft-2>. g/c. #iRM©^Jf^6 0 0 B. M^<DJ: 
•5tc. 3 ^ffiUXM^^-T^S 6 0 1 . 5'X®mWMZ 



S6 2 

^3i@6 0 2 > 7 ixsRfflJDms^-rsa 6 0 3 . 3^X 

n^JRH^^-T^S 6 0 4. ^flXM^^-Trag 6 0 

5 . 5 ,xzi 606, 3 &#*»Kii*^ 

t«a6 0 7, &tf 5 ^K£«KM*^-«nf S 6 0 8^ 

X«, SS?ffJ{c«?ng|J2 3 0±«:^;*ft&„ 
30 [0 04 4] (^g|52 3 0«:3i^;*ft£6fe7fcMTF 

CCOtiT) O^CC. fiMMTF (Modulation transfe 
r function) (OmtiUC-o^X^mir 6. S^, MTF 

b. gsnaaasoejtijaft^-j-jaBr* .t, 

B, WtB. IfiESfc*). 0 - 1 0 0 *<Di&&mK<Dt& 
[0 0 4 5 ] *-T, ^feMTF^ffiJR^W (x, y) 

^tttm-rs. w (x. y) b. A+jffl 

40 fit) -e&-?T. ftfUDURKBILri*. ft«l»«3&>%*«> 

fcft^iiJDt^&m»sc<t*>-c#s. BiMiicf (x. 

y) B. &®K^A>6JOT©<fc^afc*&„ 
f (x. y) = e' 1 " < ■ • * » 
CCf. i :MfK. k : $SKi> h;M2 tc/A) 
•So C©ttK^!f (x, y) *7-yiSE»t4 

CiKiO, MH*©fi«#*U (u, v) 
[0 04 6] 
[&8] 
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U(u,v> = JJf(x,y)ex^ 

[0047] CCt, A :»fi, R : ■fefefe-S (IB * I (u, v) =U (u, v) U* (u, v) 

m) £v<omm. (u, v) : mm±<D»&o%mg<£ 3e>&c. a*osiik^i u. v>*7-yxaanr 

u *««:ittf"r4ffirtroi»ijs<Dffi«fi[, (x, zt&ic. i>t>®zmm$m$&&'c$>z (r (r, 

y) :*^SKOHffirt<oai«fB-C*S. Sfc. .£ft<Z>& 10 s) ) «»ft*t¥5 C i«cj:0 % OTF (Optical Tran 

«M&U (u, v) 4*©«*«ft*»W&CiK:cfc sfer Function) #3<££ 0 

0 > *lfe<DS&g#*S ( P S F : Point Spread Functio [0 04 8] 
n) I (u, v) **£££ 0 * [£fc9] 



R(r,s)= J Jl(u > v)e- i3 ' < ^ ) dudv 



[0 049] CCT, r, s : Qmm$mmW<D$£$LT 20* *f , atfttOMTFKl»fttft 

OTF (u, v)=R(r,.s)/|R(0, 0) I *Cffi#SftSfc«> % ro^MT F £MT F A tm? 

0TF<D^*3^MTFr*S/c^ <b, 

MTF (r, s) = IOTF<u. v) I [0 050 ] 

aWSOfto. o^Oc, ±»©J:5«:*«&6tite#eMT [ttlO] 
FK«rH>T, a&#MTF**tt»-S. fift^MTF* 



MTF(r, s) = J 

ItfjjdA 



[0051] cent pJ«#fC£<S##W*U ft 
»*tf9. JWWWCtt, feC7>3Hfe (RGB) 
fft* IS. 0fl*.« . 6 5 6. 2 7 n m : 1 . 58 

7. 56nm: 2, M486. 1 3 n m : 1 t*5i 

MTF (r, s)=(1XMTF B66 . 27 +2XM 

TF 5 8 7 . 5 6+1 XMTF. 86. I 3 ) / ( 1 + 

2+ 1 ) 

[0 05 2] S/c, SMMTFU, — «fi (8 40n 

m) <D&~c&mzti2><D-e. coanjasseca-^i^rffi 

84 0nmT*-S<b* v «3SIBK:j:OSiftfi84 0 
nmroftliRiW. 4 o (x, y) ^60ftittcffi 
^*T^feiR^W A (x, y) C(DfeiR^W A 
(x. y) KW 8 4 0 (x, y) *JEl^f. C« 



[0 0 5 3 ] 

W A (x, y) =W 8 4 o (x, y) +W A (x. y) 

MTFWC(D«^fe«fitCttff-r4CiCCttS. 

[0 0 5 4] («S%»2 3 0{C«*3ti4BR©iRft»^ 
»Rc;ftR4X^^aptc#*nS S t r e h 1 Jfcteoi* 
r) St rehlJt (CCt?lt S) «, ±^(D<fc^tC 
3KA6n^1ROSttt5»tFr«& P S FOtfMMffiK I 

(0, 0) J»R*je3t3ROJa^«:»6tlSPSF© 
W«Klo (0, 0) -cSd^ciCCcfcO, mbhti 

S = I (0, 0 ) / I o (0, 0) 
50 <hfr&„ 
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[00 5 5] (^SiS2 3 OlcmmZtlZ rr > F;Uh 
t) I4B. 7> KJU hiB©R7n«:wrS7a-^ + - 

-rs^> F;UF8S&. ±j$©^;U hv>i2 2&CflK«)tt 
We. ^lS^gP2 3». C©flX<)ttWe>*i7C7> F-0- 

hJ^©A^3cc®^Jt^-c. fJUn><o©^> F;i/8rc* 
£#>£«5£-r& (s 2 o i ) . c<D^>vjim<D^^- 

>%7ik-4rm&ft1fim$lLa. nd (x. y )£#*•&( S 10 
203). CCT, gg^WLand (x. y) 
tt. hv>«2 2 i0l§*g|52 3 t<DH-C©XY 

[0 0 5 6] -o^K. C(D»S^»Land (x, 
y ) K*J LX 2 ^7C7 - >; S.$m*ft5t t ic <fc 0 . F 
R (u, v) £3R#>£ (S 2 0 5 ) . C©FR (u, 
v) <!:. KK#&7cJbi£©OTF (u, v) 
'Ja-i/a^TSCifCtl 20 
SMt*SOR (u. v) (S207) „ C 

©OR (u, v) K:*tbT2^7cM7->;x^5:tf 5 
C<b Land Image (X, Y) 

(S20 9) . 

[00 5 7] C©^f-77'S2 0 9-C*Jf)P)nfcLan 
d Image (X, Y) «. *l^cgp 2 3 0 ©S^BiE 
±(c^77< i> i>m.mZt\Z> <S 2 1 1 ) „ fete, cc 

t«. aiL©* 3 (Bj?iif) , Ryt<^7 (Btta 

If) WSX<D rm*0. 77> K*h«©Ji*.:#J i(/ 

-ca^Sttrus. utf. -tj£©SSJ?S£. Sifet. 30 
x\tmvmK.m.m 0 8 *^wc > xm.w r 
fit,. a^sP2 3 o«:a^3n.si3)-s*{ciii^— 

[00 5 8] (S1©S*W I5«. ^952 3 0«C 
tf?? j ~j ^SSnsf 1 ©«7n^*^-rgjiHJH-c* 
5. *^Si52 3 0{CW. JS«5L/c^iii#t**-S 
;vH7>«3 0 0t, IgOiRHv-y 7"3 1 0i. as© 
^^353 2 0<t. fiMMTF«^330i, 5> 
F^KDS^.MS3 4 0 fete. C© 

H^g|$2 3 OJtfct. fflfHi. m#©«fr (CCtH, * 40 
*^F) . ffll^^J (CC-CB, 2 000*£3/32B 

^fm8b#4^) . «s:©a«j^fr (ccrtt. wm<o 
9Mv$> zwiMMfc vmim. 6 0 ©arc* 

a. aBEiftfiT** 8 4 0 nm. »»£BR6 0©a>J£S5 
[0059]^h7>f300tt. 09*.tt\ &#©» 

assise o©sgj^6 1 frh<DKm%K.m^icm&x'»> 

oT. CCftt, ,&:#©£.&/c3 0 1 &a^;?ft-ct> 
S„ ^Jl/ h-7>&3 0 0«. ^Ah7>S2 25: 

/rb-ca^©K^ffe5fem*^as*aJ2 3±tcs^$ 50 
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titctmmL,tcm&<Dm$.3 0 2 <t. «6 1 *»<s>©jr 
stfc#. h -7>m 2 2 ccraw e>nfcjsjggpx«ggp 

gf5£/t-UT. «Eia^ffl!l«:iE3**oyt*»iLr»33KfeaiJ 
2 3 ±KS*$ tltcm-^-Caym^ 3 03i * 

fc. c©/vi<hv>tfc3 0 0{cj?^3*rci>siiifii3 0 

4 3 0 2. te&*:mW&. 303 ©*>(>£ f 

S) *JS«*»2 3©««©ai«WiCca-9-C. ^^F 

j^iBu/cia^cc#p>n-2>ffl{*. #sn©^{i£tsrtSHtL 

fct©t?*ot, ±ai©-fe*^^^t ; &**'5>^«:£>B 
iSMAx, AyKtB^TS. 
[0 06 0] iOte67 7 -7'3 1 01*. WISf 
•C©B?L (CCttt. <f>3mm) £^-T|5Fi>R3 1 1 
<t. BtmBt?©E?L (CCTB, *7mm) t^-TH^ 
R3 1 2 £. ^©-rn*#S[U/c-te-;U^^0^S^6^ 
W S ftfc«ffilR«**jfcK-C*W* L-fc»gfc©B§ff Rtfc© 
S3 1 3 fete. C©BS©iR^v^^3 1 0© 

W3*§HCtt. «jttf. 10- «©B&9 (0-3 60) 

fc, BB©4XHv2.y3 10©i5filfC«. WISIS6 0© 
a'JS©ffl«:i&DA:X^-;U 1. 0/itmS. - 

5. 0~5. 0©B^0) 3 1 4&$k7fiZtlZ>. 
[0 0 8 1 ] C C-C. jgffiiR^i LX, 
iR^*^»fc^r©JR^. Xtt. W'X (3^CJW±) ©JR 
M^i^tCjEDT^Sn*. C©»SiRM©**«. 
'i»{Cj£Dr. fe^-?'. iSSfe i* £^AT ^ f 
ainbWTtoft&o ±r©i|XM3:. 2^«±©JR^ 

[006 2] HR©lRH3^g|S3 2 0KB. H^mSf (C C 
r«. <<> 3mm) RO'Btmif (CCTB, *7mi)? 

fit^-ifC^-SilX^^S 3. S4. S5. S6. S3 
+ S5. S4+S6. S3+S4 + S5 + S6i, ±i 
©Il$©}iiittftl3ni, l^SSt reh 
1 ih©®©^- * £ . 1 /K©j»j£E«rc* .S^ffi®^ 
(CCtB, St?^$n. m(4D : C^KP-S^-y^-^ 
^-il) £. SLm^tfe (CCTB. CTgSSh. 

d) mm (ccm At^?n, > 

£, (CCTIt. PVA) t&Ztl^ftmnkZtl 
So CC-C. ^Ma^£SLtIS^«-b*>«L'-^[^©2^ 
JM (S2) fete. ±^^/cBI©iR^v 

•^3 1 0±tC^3ft£Mfc©ig1fRtK©3g3 1 3 

[0063]efe*MTF^330B. i^L/fcJ:^ 

k. iEK^s^fei^m^^^-r^-c^o-r. cc 

■C». WM^SnUHttft (cycle/deq) («*.«. 

r SfcD 0- 1 0 o*©i^g?rsgL/cti^K:ta^-re 

M) . ««l«reil^-df->©m^©Sfi (0-1) <!: 
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Wm$f (CCttt, ^>3mm)rm^0. 9-C£>£igi^ 
~C(D^:?4, B&ta» (CCm 07mm) Tg* 

£»T*5*S*rCl>*. ftfc, y^7±r<D«Htt. jE 

[0 0 6 4] 7>h';Wli^3 4 0^ _hi£b 

;Wii^3 4 0ti, m«, W»» (ccr 
tt, 0 3 mm) t\ COiWJBeSrftStB^, «*0. 
7fc»JCT*^>FMKt l«H*«C<!:tt<*B<A< 
AX.?*.!). Bettlf (CCtB, 0 7mm) C©» 
S»S*-C***B^ ^*>«*WSfc«>«:*<AiLTC»S 
c4£^ltc>£ 0 

t0 06 5 ]i6 ( a ) tt, »l<D«^fflCC»r Sfflg 

Wftjs-rttwia ( i ) r#>£ e ccm 
r<D^mSB2 3 okmlt, »iu/c4l^r*^Aji, 

S<Dl*fig4, HaiD=ft^3 5 1 £LXmLtc^)l< 
v>«3 5 OCCteWSH*. «tf60=ft»3 5 1 tt, ^ 

ssp#) t m& s n tcmimm&<Dtt&& 4 nr <, > & t 

> F ffift 4* (D^ffiK: J: "3t*«)5 C 4 #r £ ^Ci 

[o.06 6 ]*fc, c en*. »i<D^«r©*^BU 

2 3occ#tor, Bg(DJD^^^^3 l otcjjn^T, 

[0067]@6 (b)(t II ©«mWtc»-r&«* 

M£*rri&Bjj0 (2) r*&£ ft ccm noiew 

hv>§3 0 0^txgi*3 5 5**S*UfcW*S*LTlr» 

So 

-rattWH (3) -c#>&o ccw, »iosswrc!>« 

^2 3 0GC*fl,T, ■®«tt'?9 73 1 OOftbQ 
.**R*ilfcfiffl^^r-;b (CCtB, -4. 5- 

4. 5) t % immxf-fr (cc«, -5. 0-+ 

5. 0/im) <b^ffl^t3^^i^ltt^ fl ft 
*6\ Sl^SI$2 3 0 9~Ctt, ±ia?^;l/hv>«3 0 0, 

3 5 0 4, BSOiR^v v 73 1 0 , 3 604, {frfflfcv » 

^3 7 0 4*flac*r % 3ttS©*7S^*->*2KRurfp 
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[0 069] £/c, ±$(DSI^WtJ:fttt, IBBfB* (tt 
g/J\ 0 3 mm) , RO'Bf^fBf 

Jt«-r*C4*sr#4. *fc, «*tf, 

» mm, ABWcc<fcs}fijR) *«i»r*5t 

io <oc^nr, *a— A»-*Ae-^Wf © <t 5 «ce*j 

[0 07 0] fift*MTFlS3 3 OtCO^T 

> F ^ F 8t<DA A A^*«« LfcfecE) U T t «* 
l». $/c, iR^CDi|i{itt, Mm, nm, A90C»rti3^ 

20 [0 07 1 ] (A2©«^«) H 8 tt. ft^SB2 3 0 Cc 

*^3ft4A2<o*^W£^tft9J0t?* 

So 51^8152 3 Ofctt, #J*tt, :/7?F«£<D£ct3 
8 0 4, ftURIv ,r ^3 9 0 4 , AS|iR£3bi?»4 0 
04, BMMTF (03, 07mm) <Dgkm3 3 0 
4, 5> FJl4K4>A*.^<D8^3 4 0 4#J*7j*34vCl> 
S 0 tt*. Ccr©aMM3e8R6 0©«JBBHtt. Wit 
tt, 0 1 2mmr&£ 0 

[0 07 2] 7*5 ^ FffljeoSUn 3 8 0 tt, ±^ L/c J: 

30 3 8 1^63&S^^-><0jg««rt9^'r4^ r 7^ F'J> 
^4 ISrfflOT, I33EiS5 1 *6©j6K*, »m£BK 

»3 8 l*ffofcft«6 2*60SW*%, 12§*gp 

3 5±r536ufc3Kfc«#cc»-5<«^r**. *fc, 
./^h7>*2 2*K9^<^SHSI*rSC4«:J:»), § 

*»2 3raHse-r*c4*)Pitt-c** 0 aajesnfc^ 
^ f y >^4 i co»s««:*jw*Ri*n*»e><Drti*A 

3 6 ^^M^rSttHT * C 4 Oc J: 0 ftgMKA«3|W) S C 4 
40 ^-c^rSo 

[0 07 3] fti^JR^v 9 ^3 9 0 tt, 9i«»r<DBffL 
(CCTtt, 0 3mm) Sr7STEI^n3 1 1 4, l©tft» 
-C(DK?L (CCrtt, 0 7mm) *7ft-rPl^R3 1 2 

4, 3W©rn***Lfc^-^flM^6»asnte 

^M*RM*a7Fb/c^iR^3 9 1 4?r^tfo ttte, CO 
A«JRA^v^3 9 0©i*«|»tt:tt, m«, 10° S 
(0-36 0) «A»«:tA«^ 
J:5ccttori>i. *fc, ftBHR*v^^3 9 0©ifi« 

cctt, tkmaR8oo«eiue (ccrtt, 012m 

50 m) (tCfcCtcXtr-Jls (m?Ltt, 1. OwmS, -5. 
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0-5. 0©@&9) 3 14*i^$n.5>„ 
[0074] ftJR>K&*7j*£B4 OOtt. ±$©lg©JKg 

7^3 1 0K.*iL-c> \/ momgjsm (miks- 

hrtO ) -C*SEfcffiS&S, atWOkC. KU^LtBMA 
aHftiRg (CCtB, D"C«inS*l. ^(4D) fl^ 

^S4&3£C3£:TVrV4*ia^;*hS. fcti. IS 
©JR^*^SP2 3 0#lg£& (-f&frtj. iffl06 1 ) (t 10 

«^>Ti?tai3ft;fck©r*s©(c$7u gi®nxg*t^ 
gP4 o o «ftji6 2 /cWKg-3t>Tgffl;*nfcfc©r& 

ooccSTK^n^m^i&^fii^-f ia^©<fc5«: 

[0 07 5] (!&3©5I^#I) 0 9 (J. H^gfl2 3 0GC 
?7 7 a v ^*7r:3n^3©R^?r7n^-|ftBJH-C* 
£. CCt?B. Jff2©^n0!l-C©^f;IHJ2 3 OiC*tU 
T, ^7? FSJ5£©*7n3 8 0©m><9tc, ftHJfMKfc 
<££ Axial Rawer?? 7' 4 1 0. Refractive Rawer? 20 
7*420, Instantaneous Power?;; 7*4 3 0©5 

U CC-C©a'J^©H«. 01*. «. *9mm-C*or. 
±^©ftMHXM^ 7* 3 9 0 ©i>J^ffl4> Chi lo&tc 

Ur^-TS. Sfc. |IIgMfcK<fc£Power?*:/4 1 
0. 42 0. 4 3 0<OMK(J, $$J5£IS 6 0 ©» J5e® 

1 (CCt«. *9mm) CCIdD/cX^-;!/ 

0. 5DS. 3 5. 5~5 2. 0 (D) ©@®0) £S? 

[0 07 6] (^4©^0H) S 1 Ott, WfM2. 3 0 30 
K^77 ^ ^^^3nsm4©a^?r7n-r^0-c 
*•"£>. C©*^SP2 3 OKii, 0Q*.«\ Bg©iRM-? * 7' 

3 10*!:. ftSiRl7?7-3 9 0i, C©igRO*ft)|g© 
Jjm-7 2,^3 1 0. 3 9 0CCS-^^-CgElii3nfcllF«3 

(rtSB) iRllv ! -7-4 4 0i, Krt (|*)S|3) HX^a^gl" 

4 5 0 £ Stir I |g(*J (^g(J) UXS^ 
*;7-4 4 0«, HSrt (rtSP) iRfv^T-4 4 0 

tca^sn^KrtiRM^^cs^tir^sn^. c© 

IBrtfl^Sfctt. 0tj*.«. iI©HX^v^73 10 4«,f 
$-t±-5fcis?>©IS^*©JtX^^^6. ftfSUXllv^^S 40 

[ o o 7 7 ] 0 1 i w. miommWicitf-rzmm*: 
jn-riftwiar*s. ccm S4©i^wc©a^ai 

2 3 0«C*fU-C. Ug©JCt£-7-,:7-3 1 0, ftl^itX^vv 
7-3 90, sm (rtSP) llXM-7 ? 7-4 4 0«:ttl^r. *f 

it;*i<!:ns'j®[ism©»6n/c^;b h htifc 
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/c, ig©iR^ ?74 6 0, ftKiRMv y ^4 7 0, Ig 
f*3 (rtSU) HX^-7y74 8 0^-&tl^n^Ufctai>&7^ 

[ 0 0 7 8 ] H 1 2 B. ft^iR^«^?r^-r7 D-^ + 
-b-c$>Z>. ccm IStC. ft|gSJRMf , J5"E©*l^tC*J 
W£^U-^CfcSt©tltti (S 1 0 3) RCf-tfJU-^fl&K 

sfpeafflBJWj (s i o 5) {c-5(,>rmffltc»-«-r4. * 
m£ U F 'J > #<D$&iiLWicfcbx:ftmj&Vi<o 

£^ftlI£Jf5tR©v ? 7*(Hiqht Map)©r- £ 4fit 
ffi-TS ( S 3 0 1 ) . Xf»7"S301 "C#8i>fcft«# 
tttcfc*^ 7 ^ •> h-r.5»#M9'®©^*©Hi-r-if> 
(S3 0 2). Chic £9. ^-^^©^tllffia© 

fo±&mtiz. mmmm man, * 3. <*>7) (cj&c 

[0079] o^(c. nmmt<Df8Lftipii&jmm<Dis. 
tt^t* (S303). cntcj;9. #M^[g<h© 

^®JRM*»W-rS (S3 04) . ^t-^s 3 0 3r 
**/c^M^©^ffilR^«r»lli-r?> ( S 3 0 5 ) . £ 

i2)i^^rim^m.ri>m2m^- Ft 
©rarjifi?^T*>ti5 ( s 3 0 6 ) . cct, 9 1 mm 

F©S9?#3ft-& i^f77'S307 (Cji*. » 2 

[ 0 0 8 0 ] HI 1 F-Ctt. Xf-^S3 0 4T 

6 n/c#JS«?iH©^ffiiRM i . Xf-j7*S305T 

**6n/c^^©i!5ffiitxM^»n^^, ^n^>©iffi 

(BiRM^ftM^ffiiRlli L-C^^S ( S 3 0 7 ) . 3 6 

^r- v y's 3 o 7 v^htitcnm^m^<D-k'jv 
-mmznm-rz (S3 0 8) . ^*s. c©^-^ 

3©*t- -j 7S 1 0 7 (Cjt^, ^^e- F*5SJR3ti* 
©f*©®a«:jit?„ 

[008 1 ]— Xf?7*S3 0 6CC*3CiT, 02j|J 
- F jltR 3 tl Z> t , ^BP.S'®©^®^^* h -fe*;U 
-^^*»a^-^ (S309). ogffc, Xf-.T'S 
3 0 5-C*e*6*l/c5aMfiS^©?S®iR^6-fe*^c.7-^ 
»*#Hi-rS (S3 1 0) . v 7'S3 0 9. S3 1 
0-C*J66*a/c-fe*;U-^^^UT, ftKHXM** 
»5 (S311). Cti^T-T^i. mz<D*7-v7' 
S 1 0 7{Cjt*. Fa5jilR3ft-e©f£©to3K: 

[0082] (IH5©^W) 0 1 3«. ^SP2 3 0 

^gP2 3 0«. 0»*tf. §g©JKM<t#fM©iD^! 
fSS^L/fc4>©-C*^r. IS©it3^^£Ur 
», ±a!©^l©^0i|-C7KL.fc«RJb/c^il^r*^ 
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/vl/ r v>®3 0 0 (CCt«, ImageiSil/, 
KtnttHfeU:. ^BS-TS) £. 4>ft< £&2;*feU:©iK 
^*^tftS«liS<D^JR^3 1 5£. 3#«±©iRg&^ 
tfl*&JDaS3 1 6£4t*, 3 ftJ^©JRMSl^£ 
UTti. ±j£©3^©^^T-^Ufc:/^ KfiJ5£©SI 
StW^7?KS3 8 0 (CCTii. Imaged 
»««cSflk». «Bg-rS) £. ±»©SfT3©S^ 
WCiS Lit Axial Power 7-;7"4 10i, ftlgK^iRM 

7-3 9 5 ££#!?„ $e.oc > g|^g|S2 3 okw:, Bg 

[0083] £tc> £MM3 1 5. SUTIf^iRM3 1 6 
3 1 OtW&ffl&-C$>*)> CCta, *©f**ffl&*7n*« 
». 9 2 ©«5%«r»» L /eft M«R^ v 9 3 9 0 £ Bg 

3 1 4«, lfll©^0tef£$L./c*v--;U£|iJ— T-* 
S. £rte, x->--;b3 1 4^^-;U©m(4ti. ita^M 20 
aim-elbiX. m?U*. ±MM3 1 5©X^-;U^fi£ 
bXte. -5. 0~5. 0wmfclWi<, - 1 0. 0 
-10. Owm. X«, -15. 0-15. OwrnKS 

[0084] Axial Power ?? 7' 4 l 0©jfi$(C 

t*. ¥ 4 *7*-QL (D) ^-TX^-;U3 19^ 

3fts„ gvy^is^c^^nrt^^^-^s i 

9tt. CCtB, S2©^W-Cl^aL//c^^-;l'£|l] 30 
—•CAS. &*J. ^-7--;l/3 1 9<DXf--JUDmi±Ht. 
mMMW^m-C$>-?X, 3 5. 5-5 2. 0 (D) (CK 
6&l>„ S/c> CCtfJ, ft Jg© Power map£L>t\ Axi 
al Power ~? y7'4 1 0 £^t^L< f 1 C©Axial P 
ower 7^4 1 0©ttfc>9K:, SI3©*jn0« 
"Cj^L/fc Refractive Power4 2 0. Instantaneous Powe 
r4 3 0> RZ?V)l<-<r&$ifrt>m#>tc'im-r2>Pim<D 

2 , (eg # ft* tc 2 iKfeLh L < tt 1 JMSUb (mm^l ) 40 

fc. sjr*-? 9 7-©*7i^Jiw. ^fB#©ea <w*.t* 
*6) x«. fx«©os (w*.tf*8) -c^tasn/cjR 

Mv9 7-*«^^ct^fcur4>J:c^ fcfc. ftM©Po 
wer map©^M^*. ^J^TS C £ #-C* 5„ 
[008 5] $7c. lgRtfft|g©iDlg«mSS4 9 0 {J. 
09*1*. K©iRM^K:-o(,»T«. ?rri©Sl^09"C*^G 
/clg©iRMS^Si5 3 2 0 fCfctJCSU ffi O < . ft^©Hx^ 
^TjxCCoiiTW:. 02©^jn^-C7nL,/cft^«^g|54 0 

o«:*fir.brt^. fsu cctb, f&arr-stfcatco so 
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ivcwgtffif'- * fc^Tnsns. iaao'ft^©JK^^ 

SS4 9 0tt. 09;U*. ffi©StCtOi;-C. H^gfBf. Bggf 

[0 08 6] CCT, ^B»tB#£«. ^t>»9).2)H«^ftt(pho 
topic vision)-C£>-o-t. JtlxtfJita> ^^©iWK&cd/ 
nf«±©WS 3 ?iy??t,TC> t*. fit 

f*/cWCt.©?:mrc^«Sl^i!*-r-5„ BfB»fB$£«. 
«,»*>«9>4Hf0fta (scotopic) t?*ot, Bg<ffil>*lffiU 
•**IUElk (09*(*. lOr'cd/nr ) "C«SE Urt>*tt 
S§. £»£WCCtt. £«GNif*/cWr&©£IITt,>3tK7£ 

asfc. i&M£«. o^s^-r u-y Kdii 

ate)-C& or. HM©BSJr«J: 0 fcttStfJEKjfcfcOfc 
tfcSgSr^ttLTfcO. 09*1*. TO#*«f§f B# J: 0 6 3 

[008 7] Sfc. ^1R17^7 - 3 15«, CC-Cli. 

'PU<thz •4®i±<DiB& t L> trffi. l ^HXM ( 7^;u 
h) *«tjcir. W*«. RiiftM^. «p»«ejg«* 
^-rsc<»:AJt?^-5>»^fc^$n.s©-c. 1>XiRM 

[0 08 8] (^6©^mP() Wi 1 4«. ^SP2 3 0 
ffi^±. Bg©iR^£ftK©J|X^«m©2-^©/^->4 

x<omff:m-cfj%LtcmBLtc£.wm-cii(>Z")i> v -?>m 

30 0 (CCT«, Image 385£i*L, ifffl^i 

mmt. ^bs-ts) 3^±©iRM*^tf^xiRM 

3 1 6£. W^iR^3 1 6«Cd*ih*SW^iDaS;**» 
i?^3 1 7. ^ffi«iRMv9^3 18i, «ffifiK9> 

tc*tj£-r s mmiwrn s©v-v^5oo£. ^^jrm ( a 

ts. 

[0 08 9]$fc, ftm<Di&g:t LXit. ±m<D^)l h 
•?>&3 0 0©ftb9GC, ^2©^^r^bfc^7 7 1 
HI'IS©*^-C*S^7^ K^3 8 0 (CCm I m 

a g e 3 8 5tmniL, ftMrmmz, #«r&> *R 

«Bg-rS. ^ffc. lgSO'ft)g©4x^a^na54 9 5(C«. 
m 5 ©^^r-/^ G /cBERc/ft ^©iRM^ S £ fet ^ 
■T€)iSRc>'ftlg©JRM^gP4 9 OtC^tLr, lg©JR 
^. Xtt. ft)«©JR^jltR9<j«:*7n3ns. 
[0 09 0] CCT. ^S^CCtB^-r-SiSMiRMS© 
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777'5 0 0it mZ-&, m2fgg&SP2 6 0CC^«9^1 

z-m (s. o t o r ) fi^n/c/^hv>t3 o 

toft. 

S = S m o t o r ~2C 2 i / ( r c) 2 

tta*> Q CCX\ S m o t o r : Hl&a'2ggtSSIS2 5 

0, 2 6 0<D»WMKttm-f & 5*4*7 rc: 

«?9furv^^«:^-r4«ar*4o — c«i io 
4xftscc>^yy5oo*«^-r&»^cc«, mis** 
&m 2 o *^«6 $ titc&mmtrcttfc? z>?4 

(S„ o t □ r ) *^-^r«»tC»»0, Cft^C'VP 
[009 1 1 B15B, *6©«^«CC»-rS«JB«* 

2 3ooc*tur, ^BJ^ccWft-r&iftHJijassovy 

7*5 0 0, &zm&toM (SL«JSS») Cc»j6-r*«BJR 

£JKHv*:/3 1 5<t, 1 5R0^6CD 

SS«(PSF) 5 20i««S3«4i*lC 4 iS^X 
JKH^-y^3 1 6, a^«K*^*:/3 1 7, ROOT 

[0 09 2 ] S/c, &flauC&*« (PSF) 5 2 0©^ 
(PSF) fc-ftSVr-S*- Ft, 2&«±**tHkiRi& 

©*«amt»* (psf) f±*»kt 30 

[0 09 3 ] (»7<D«m«)B16B, H^SP2 3 0 

M (&»*&&) Ccmr^^MiR^Ccov^^S 1 0, 

ffii[mv?7*5 4 0, 5#2K«£JK^v*7*5 5 0, 5# 
»ffliRHv^7'5 6 0, »*iRJ|V7^5 7 0 3&J*ti* 

[0094] cct, mi sicm-yxmwrzt, mm 
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3*lTl»S % ^l/-4riRa«» (C = ) , Jjfa (Ax 

= ) cc«, sa6 0 7ccffijfisnri*s-€-*i*n(Dffl^ 

^n^ft^. n^iR^v^ 7*5 2 5te:, 3^C^-7lR^C0 
0«a«CC«^3tirc^, 4jaSflMK©¥i*2«»S (R 

ms = ) , ^fpj (Ax = ) o 4ccieai$n 

Tl>**ft^ft<Dffi#*^3ft5. ^iRiV7 7'5 3 

Kiv^5 3 0<Da$K^3ftTL>&, iRMfl&S*© 
5 P^2*Ril (RMS = ) . (Ax = ) CC«\ 

6 o 5cciaasnr(,^^n^n<Dfii^«^3n^ a 3 

^ffiifc^v ^5 4 0». 3 ^C^SiR^OJia 6 0 1 
fc3tfj£UTt,>4. CCD3^MJRMv^7'5 4 0(D2§ 
CC«m3tin»S, iRft»*<D¥i*2*»a (RMS 

= ) fctt, Jia6 0 i(cgaa3-hrt^«*s«^sti 

[0 0 9 5 ] 5 * 7*5 5 0 fct, 5 *-X*J*t*R 

7*5 5 0©a««:**3ti*ri^, JR^#<D¥*32ift 
WM (RMS = ) , *r6j (Ax = ) 0 8CC 

1^7^5 6 0 «, 5 ^BMXMoiBB 6 0 2 tc*tJS L 
rc^io C(D5^MiR^^y7"5 6 0CDifi^tC^3 
ftT(,>&, JRII««©¥*2«»SI (RMS = ) Ktt. 

mme o 2tciea3nri^ff^a7n5n-So bi^jr^ 

j^#**«m>31 (JWfcWCCtt, Z 4 o , Z 4 4 , z 

50, Z 5 1 v Z 5 2 , Z 6 3 » Z 6 4 . Z 6 6 , Z 

eo> Zeiv Ze 2 , Ze * , Ze 5 » Zee ^§0 

[0 0 9 6 ] <»8<D*^«) H17tt. *^SP230 

WiCg^T5fcOT*ot, «^SP2 3 0©i: 

©CC«, A^hv>i3 0 0, *JRS*vy*^3 I 5, SL 

fi+ ^*RHv ^'5 80, m^m^ ?7'3 1 6 
Tjkzti, rmat, mmum (***«*^) 5 8 5, 

^vJtm (S^»*dtf) 5 9 0, J»yc#*4XII (ffl 
b, SLm^ ; frl^< ) 5 9 5 , ^ttJR^v 7^5 3 0^ 
g|^3ft&o SLm+^iRMv ^7*5 8 0«, 

m5<om^mv7ikLtcm^xwM^yy 9 3 i 6 4. ^6(d 

^^r^L/cSLW^^c^T^^Si)X^Qv ^ 7*5 
1 0 4CCS^^r^3tlSo 9cffitt^5 8 5», 

nviR^5 9 0«, ±iEOfc^«CDSnvjRM 

4 (fflU, a»/S^tC^^^3^*i|X^«l^<) o 
[0 0 9 7 ] (^9©«^W) 02 UJ, *7^gP2 3 0 
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T^Uc08*©MTFfl^fr£©ftfc>i3(C. X«C*i 

1 SffliJtC B . feHH£K 6 0 O^mf&Tjkt PSF^f 
i»BUC£9¥®±K:^t,7c0£f2gU «ffliUcii. MT 

fthOWilCte. t^«9>SS t r e h 1 JtcD&ffi^-*** 
^in^nrc^. CC?intfc¥ffii©PSF©Bi, 
St reh 1 &X-mmkl>xm.ni2tiT^Z>. ZhK.*: 

©TfflijicB. jwjeufcji&^ftttKjcosafsn^tJijE 10 
(m 1 0 om^m) 0 2 2 «. **gp2 3 0 tc 7 ^ 

1 «tmfll <t l/t* L- tcm 5 XfiHI 2 wow 1 0 r ^ 0 fc 

r*^-*-4Ct*i-C*Sa^S8»*^-r„ 02 2£ffiiJ«C 
tt. tt8ffiSK6 0©*!W«t«r*-rPSF J: 20 

SFCIB, S t r e h 1 Jt"C««HbU"C«^S*i"Cl> 

nVTMT F *— ^XI3»r5e©l»*iai©*rffl. X«. x 

y*[S]S^©¥^©^-rn^X«3:«iS! («*. 
«, 3r>) ©BrBB-C^L/cH, *±a(c. 9ffi|ft(CJ:9 
TWWte^UfcHSTatcKBt/Tt**. -eft6©ft«t 
tt. l*H»4S t r e h 1 tt©Stif-f ^3nt 

£<i«t5£;*ftSJ!tft£ »«S©«;*j{c*tJ£ Ofc7> K;u 

6 3«a©^Jf^5rlalB#KSl^-c#^/caf). jfijl^o 

wiii^*ij»f*5pjegi^^ o c©«fc^(c, *5**s©»^k 

J:5^ttMS«il 0 o-CB. mtf. «&©^tt 
ffli^ci©-c^it^^5. f-fi-tXig. c©*#? i-s 

[0098] 
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1 ] **WKHr**2mtt«?E«B 1 0 0 ©« 

#3^*^*0. 

[02] *»M«:ia-rs*wtta!DeteB 1 o o ©mm 

[0 3 ] *#&91CcH?S 1 o o <DV u 

[04] 7>K^H8©^^cM-rS7n-^^-h <1 
[05] a7jtgB2 3 0tc^7 ^ 

[i6]ii (om^micKit^mm^m-rmmm 

( 1 ) . (2) . 

[07] *o©«5WKS*-r*s»^*m-s-i«iia 

(3) . 

[08] ^g|J2 3 0K^77 >7*t^3*i.53S2© 
[09 ] ^m§P2 3 0K^77 -f s» ^^$n-5»f3© 
[010] a^Si52 3 0(cy57^ »*«^3*i4»4 
[011] IM©Sl^WKttT£^0i|£^t-|&BJJ0. 

[012] ftawaii!»e*5vr7o-?-r- k 

[013] a^SP2 30tC^7 ^ sJSS8hi*5 

©*^0<i ; &^-rsiBj0. 

[014] ^*g|52 3 0K^7 ^ y^^^ni,|g6 

©*^?:^-riJiW0. 

[015] mQ<DmfnmKtt?zm}m*7n?i&wm. 

[016] a^SP2 30(C^77^ zmmZfthmi 
[017] ^SP2 3 OCC^? a v ?mfn2tl2>m8 
[018] izfls-irmmCi j (ciS^iRM©^^ 

600 *7^-r0. 

[019] -te'Jl^>r©:£JS5$Z , j ©®0I«*^(CJ;6 

flm^©^*^ 0 ( i ) . 

[02 0] MAs->r<D&im.Z i j ©XYffi^^fCj: 

•5>iR^©^a*^-r0 ( 2 ) . 

[02 1 ] ^352 3 0(cy5 7 a v ^^nSS9 

©*^4^-rsftH^0. 

[02 2 ] ^352 3 0CC^7 7 y ^ ^SSnjI 1 
1 0 WUHW*^3R 

li. 31. 5i. 55 m~4*asgp 
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